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Odontogenic keratocysts (OKCs) are developmental odontogenic cysts affecting the maxillofacial region and their 
association with a syndrome especially Naevoid basal cell carcinoma syndrome (NBCCS) is a common occurrence 
in comparison to non syndromic multiple OKCs. In a first, we present a series of four non syndromic cases with 
multiple OKCs in western Indian population. The presence of multiple OKC in our present case series may be be-
cause of the multifocal nature of the lesion rather than its association with any syndrome.  
Thus, a comprehensive evaluation of any patients reporting with multiple cysts/OKCs always has to be undertaken 
and the dental practitioner may be the play a key role in early detection and subsequent follow-up.




Odontogenic Keratocysts (OKC) has been in past synon-
ymously known as primordial cysts, keratocystic odonto-
genic tumour (KCOT) (1) is an odontogenic cyst charac-
terized by a thin, regular lining of parakeratinized stratified 
squamous epithelium with palisading hyperchromatic ba-
sal cells. Speight P et al., in the new 2017 WHO Classi-
fication of Head and Neck Tumours, re-instated the term 
‘Odontogenic Keratocyst’. The authors have also stated 
that ‘further research is needed, but at the present time there 
appears to be insufficient evidence to support a neoplastic 
origin of OKC. It was therefore felt that OKC remains the 
most appropriate name for this lesion’ (2).
OKCs account for 10-20% of odontogenic cysts and are 
the third most common cyst of the jaws (2) but the simul-
taneous occurrence of multiple cysts in both the maxilla 
and mandible of a patient is rare. About 10% of patients 
have multiple OKCs (either metachronous or synchro-
nous), and half of these patients have Naevoid basal cell 
carcinoma syndrome (NBCCS) (2).  Other syndromes 
with which multiple OKCs have been described are 
orofacial digital syndrome (OFDS) (3), Ehler-Danlos 
syndrome (EDS) (4,5), Noonan syndrome (6,7) , Simp-
son-Golabi-Behmel syndrome (8). There is no specific 
laboratory test to diagnose NBCCS and the diagnosis 
is made clinically using the specific criteria suggested 
by the first international colloquium on basal cell nevus 
syndrome (BCNS) (Table 1). It was decided that a sus-
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pected diagnosis of BCNS/NBCCS could be reasonably 
considered based on the findings of less stringent criteria 
of: (i) one major criterion and molecular confirmation; 
(ii) two major criteria; or (iii) one major and two minor 
criteria (9).
Gupta SR et al., noted that only 23 cases of NBCCS have 
been reported in Indian patients, it is evident that the fre-
quency of clinical and radiological features in NBCCS 
in Indian patients differs from other ethnic groups. Ei-
ther NBCCS is rare in the Indian population or may be 
under-reported owing to lack of awareness about the 
clinical and radiological manifestations of NBCCS. The 
absence of family history and other features of the syn-
drome can be due to variation in penetration and expres-
sion of different mutations within the Patched (PTCH) 
gene or the effects of modifier genes and environmental 
factors in different ethnic groups (10).
No specific etiology for the formation of multiple cysts 
has been defined as such. Multiple OKCs may occur wi-
thout the syndrome probably as a result of the multifo-
cal nature of lesion and not always because of genetic 
defect. Boyne et al., suggested that dramatic mutations 
in PTCH gene could result in activation of the various 
resting state OKC epithelial cells of the primary lesion 
or the involved bone – ‘multifocal nature’. The PTCH 
gene when present exerts its protective influence in the 
non syndromic sporadic cases of OKCs as well (11).
Multiple radiolucencies in the jaws can also be formed 
by various other pathologies such as and should be di-
fferentiated from multiple cystic lesions (12). OKCs ra-
diographically present as a well-defined multilocular or 
unilocular radiolucent lesion. Multilocular radiolucency 
more frequently seen for mandibular lesions similar to 
ameloblastoma (13). A radiolucent lesion associated 
Diagnostic criteria for NBCCS
Major Criteria Basal Cell Carcinoma prior to 20 years old or excessive numbers of BCC out of proportion to prior 
sun exposure and skin type.
OKCs of the jaw prior to 20 years of age
Palmar or Plantar pitting
Lamellar calcification of the falx cerebri
Medulloblastoma
First Degree relative with NBCCS 
Minor Criteria Rib anomalies
Skeletal malformations and radiologic changes (i.e., vertebral anomalies, kyphoscoliosis, short 





Ocular abnormalities (i.e., strabismus, hypertelorism, congenital cataracts, glaucoma, coloboma)
Table 1: Diagnostic criteria for NBCCS based on the consensus statement from the First International Colloquium on NBCCCS (9).
with a tooth - unerupted or impacted is not distinguisha-
ble from a dentigerous cyst is also common presentation 
for OKC. Concomitant occurrence of multiple OKCs 
with other dental anomalies such as transposition, short 
dilacerated roots may be coincidental (14).
The non syndromic or syndromic OKCs are lined by 
characteristic keratinizing stratified epithelium. Treat-
ment usually involves surgical enucleation and chemical 
cauterization with a mild, not deeply penetrating, caute-
rizing agent as Carnoy’s solution and marsupialization 
or surgical resection is case of larger cysts. There is no 
evidence of any difference in behaviour between syn-
dromic and sporadic OKCs and the management is the 
same (2). Multiple OKCs unassociated with any syndro-
me have been reported rarely. 
Case Report
So as to add to the growing number of such cases in the 
literature here we have reported a series of four cases 
of non syndromic synchronous multiple OKCs reported 
to department of Oral Surgery, RUHS College of Den-
tal Sciences, Jaipur. Written patients’ consent was ob-
tained for history, biopsy and subsequent surgery.  Any 
relevant past history or family history of cysts/tumours 
was carefully noted for each patient. The presence of 
multiple cyst-like lesions on radiological examination 
at the time of first presentation of each case and their 
subsequent histopathological examination defined these 
cases as synchronous multiple lesions. After extra-oral 
and intra-oral clinical examinations, orthopantomogram 
(OPG), Computed tomography (CT) and radiological 
evaluation of skull bones, chest, hands, feet, long bones, 
pelvis, and spine were carried out for all patients. The 
patients were referred to dermatology (for cutaneous ab-
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normalities), neurology (cranial abnormalities), ophthal-
mology (for ocular abnormalities), cardiology, surgery 
and ear, nose, and throat departments for a multisystem 
evaluation. The processing and histopathological exami-
nation of the biopsy specimen was done in the Depart-
ment of Oral Pathology.
-Case 1
A 15 year old male patient with a history of swelling in 
right and left back region of mouth since last 18 mon-
ths visited the OPD. Intra-oral examination showed 
approximately 3 x 2.5 cm swelling in the right lower 
side and 3 x 3 cm swelling in the left lower side. Patient 
was not aware of any maxillary lesions as the radiogra-
phical examinations revealed multiple radiolucent (05) 
lesions: i) multilocular radiolucent lesion distal to roots 
of 46 up to ramus involving impacted 48, ii) multilocular 
radiolucent lesion distal to roots of 37 upto ramus invol-
ving impacted 38, iii) unilocular radiolucent lesion distal 
to roots of 17, iv) unilocular radiolucent between dis-
placed roots of 22, 23, v) unilocular radiolucent lesion 
distal to roots of 27 (Fig. 1a,b) Provisional diagnosis of 
OKC for the three maxillary lesions, OKC or dentige-
rous cysts was made in case the two mandibular radio-
lucencies was associated with an impacted tooth. The 
incisional biopsy of the two larger mandibular lesions 
was done and sent in separate bottles for histopatholo-
gical diagnosis. Characteristic features of uniform thick 
parakeratinised epithelium, basal cell palisading resem-
bling picket fence appearance indicated an OKC diag-
nosis for both the lesions. A thorough examination for 
any sign of NBCCS, considering the age of the patient 
where the multiple cysts could be the first sign of the 
syndrome was advised. Under general anesthesia, based 
on the size of the cysts, enucleation of maxillary cysts 
was done followed by chemical cauterization. Conside-
ring the extent of the two mandibular lesions and age 
of the patient marsupialization was done for mandibular 
Fig. 1: Multiple cyst-like lesions of jaws seen in OPG(a) and CT(b) of Patient 1 (white asterisk indicate 5 lesions in a single patient). Pho-
tomicrograph showing H& E stained typical corrugated parakeratinized stratified epithelium diagnostic of OKC (c) at 10x magnification.
cysts and subsequent removal of the lesion along with 
the impacted third molars was done and sent for histopa-
thological examination. The two mandibular lesions and 
two maxillary lesions where diagnosed as OKC (Fig. 1c)
while the left posterior maxillary lesion was diagnosed 
as orthokeratinized odontogenic cyst. The patient was 
followed up for 2 years without any signs of recurrence 
or any other sign of NBCCS. 
-Case 2
A 21 year old female patient reported with complaint 
of swelling in the lower anterior region of mouth sin-
ce last 6 months. Patient also complained of crowding 
of lower right teeth. Intra oral examination revealed 2 x 
3cm swelling in the lower left region with missing 38. 
Radiographic examination showed multiple radiolucent 
(4) lesions. i) unilocular radiolucent lesion distal to roots 
of 48 upto ramus with missing 47, ii) multilocular ra-
diolucent lesion extending from 43 to 32 also causing 
the root divergence of 43 and 42, iii) multilocular ra-
diolucent lesion with scalloped margins along the roots 
of 36, 37 to ramus involving impacted 38, iv) unilocu-
lar radiolucency along roots of 16, 17 with impacted 18 
(Fig. 2a). A provisional diagnosis of ameloblastoma/
OKC for right posterior and anterior mandibular lesions, 
dentigerous cyst/ enlarged dental follicle was made in 
case of right maxillary posterior and dentigerous cyst/ 
unicystic ameloblastoma for left mandibular posterior 
radiolucency that were associated with an impacted too-
th. Incisional biopsy was carried out for the left and ri-
ght posterior lesions and right anterior region while the 
right maxillary posterior cystic lesion was removed in 
toto along with impacted 18. The biopsies were sent in 
separate labeled bottles for histopathology examination 
and all were diagnosed as OKCs (Fig. 2b). A thorough 
examination for any sign of NBCCS was carried out. 
Surgically under general anesthesia, based on the size of 
the cysts, enucleation of right mandibular anterior and 
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Fig. 2: Multiple cyst-like lesions of jaws seen in OPG (a) of Patient 2 (white asterisk indicate 4 lesions in a single patient). Photomicrograph 
showing H& E stained typical corrugated parakeratinized stratified epithelium and prominent basal cell layer is diagnostic of OKC (b) at 
10x magnification.
posterior cysts was done followed by chemical cauteri-
zation. Considering the extent of the left posterior man-
dibular lesion and age and sex of the patient marsupiali-
zation was done with subsequent removal of the lesion. 
The histopathological examination of all lesions was 
diagnosed as typical OKCs. Post surgery the patient was 
followed up for two year without any signs of recurrence 
or any syndrome. 
-Case 3
A 25 year old male patient visited the OPD with a com-
plaint of fluctuant swelling in the lower right of mou-
th since last 18 months region. Intra oral examination 
showed approximately 4 x 3 cm fluctuant swelling on 
the right posterior mandibular region with egg shell 
crackling and an approximately 2 x 3 cm swelling in the 
left anterior mandibular region. The radiographical exa-
mination revealed multiple (04) radiolucent lesions: i) 
multilocular radiolucency in the mandibular angle with 
scalloped margins in 44, 45, 46 & 48 region, root resorp-
tion of 44, 45, 46 & 48 seen and missing 47. ii) unilocu-
lar radiolucency extending from 42 to 38 with impacted 
33 and missing 41, 35, 36 and transposed tooth 34 along 
with root resorption. iii) unilocular radiolucency in left 
mandibular ramus, iv) multilocular radiolucency along 
roots of 21 to 27 (Fig. 3a). The CT showed bone per-
forations below roots of 43, 44, 45, 46 on the right side 
and 33 on the left side (Fig. 3b). A provisional diagnosis 
of OKC/ dentigerous cyst/ ameloblastoma was given. 
Incisional biopsy was performed for the mandibular le-
sions and left posterior maxillary lesion. The histopa-
thological examination revealed the diagnosis of typical 
OKCs. The surgical treatment of enucleation followed 
by chemical cauterization for all the lesions were carried 
out under general anesthesia and the specimens sent 
in separate labeled bottles. The final histopathological 
diagnosis of all the lesions was OKC (Fig. 3c). The pa-
Fig. 3: Multiple cyst-like lesions of jaws seen in OPG(a) and 3D-CT(b) of Patient 3 (white asterisk indicate 4 lesions in a single patient). Pho-
tomicrograph showing H& E stained typical hyper parakeratinized stratified epithelium, typical infoldings and keratin flakes in the lumen 
diagnostic of OKC (c) at 10x magnification.
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Fig. 4: Multiple cyst-like lesions of jaws seen in OPG(a) and contrast enhanced-CT(b) of Patient 4 (white asterisk indicate 2 lesions in a single 
patient). Photomicrograph showing H& E stained typical hyper parakeratinized stratified epithelium with prominent basal cell layer is diag-
nostic of OKC (c) at 40x magnification.
tient was informed about developing the possibility of 
any other signs and symptoms of NBCCS. The patient 
was followed up for 18 months without any signs of re-
currence or NBCCS. 
-Case 4
A 35 year old male patient reported with the complaint 
of recurrent swelling in the left lower side of face since 
last 12 months with history of extraction of lower left 
third molar. The intra-oral examination revealed 4 x 3 
cm swelling in left mandibular posterior region. The 
radiographic examination showed multiple (2) radiolu-
cent lesions: i) multilocular radiolucent lesion next to 
teeth 35, 36, 37 extending upto ramus region and root 
resorption of 35, 36, 37 noted ii) multilocular radiolu-
cent lesion along roots of 16, 17 & 18 with root diver-
gence of tooth 18 (Fig. 4a,b). After a thorough clinical 
examination, incisional biopsy of the two lesions was 
done and the specimen sent in separate labeled bottles. 
The histopathology examination revealed the two cystic 
lesions as OKC. The patient underwent surgical enuclea-
tion of both the lesion along with removal of 18 tooth 
and specimen sent for histopathological examination. 
The examination revealed OKCs in the excision biopsy 
specimen (Fig. 4c). The patient was very circumspect 
and apprehensive about the possibility of syndrome and 
was free of recurrence and any syndrome after 2 years 
of follow-up. 
Discussion
Multiple OKCs might be the first and the only manifes-
tation of NBCCS without any other features associated 
with syndrome. However, other symptoms can occur in 
later decades of life. The appearance of two or more re-
current OKCs or the appearance of an OKC in a young 
patient should lead dental practitioners to suspect that 
the patient has NBCCS (15). Patients with multiple 
OKCs with or without NBCCS, are generally younger 
than those with single OKCs (16). As in the context of 
Case 1 who is the youngest in our series, a long term 
has been planned for him whereas Case 2 and Case 3 
are in the third decade of life which is the one peak age 
of incidence of OKCs (2). All our cases were lined by 
characteristic keratinizing stratified epithelium. 
The current 2017 WHO classification categorically sta-
tes about the much debated discussion of the distinction 
between non-neoplastic and neoplastic cystic lesions of 
OKC/ KCOT and the calcifying cystic odontogenic tu-
mour (CCOT)/ calcifying odontogenic cyst (COC) and 
persisted in the time-honored terms of OKC and COC 
as the editors felt that most cases of KCOT and CCOT 
behave clinically as non-neoplastic lesions and are trea-
ted as cysts (2). This case series too supports this view 
that sporadic multiple OKCs tend to behave more like 
developmental cysts than benign tumours. 
The multifocal nature of OKC may the source of occu-
rrence of multiple cysts as discussed by Boyne in their 
study of resected mandibular specimens with OKCs 
(11). This paper highlights that any patient reporting 
with the multiple OKCs should be evaluated thoroughly 
for the possibility of NBCCS as multiple OKCs can 
occur a decade before other symptoms associated with 
NBBCS and clinical manifestations of NBCCS may re-
main hidden in the earlier years of life and there is conti-
nued development of new and recurring cysts until about 
age 30 (17). Thus a general dental practitioner may well 
be the first to detect as well as maintain a strict follow-up 
of the syndrome. 
References
1. Philipsen HP. Keratocystic odontogenic tumour. In: Barnes L, Eve-
son JW, Reichart P, Sidransky D (Eds.), Pathology and Genetics. Head 
and Neck Tumours. Lyon: IARC Press, 2005;306–7.
2. Speight P, Devilliers P, Li TJ, Odell EW, Wright JM. Odontogenic 
J Clin Exp Dent. 2018;10(8):e831-6.                                                                                                                                Non syndromic synchronous multiple odontogenic keratocysts
e836
keratocysts in El-Naggar AK, Chan JKC, Grandis JR, Takata T, Sloo-
tweg PJ (Eds.), WHO classification of Head and Neck tumours (4th 
ed.), IARC, Lyon 2017;235–36.
3. Lindeboom JA, Kroon FH, de Vires J, van den Akker HP. Multiple 
recurrent and de novo odontogenic keratocysts associated with oral-fa-
cial-digital syndrome. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod. 2003;95:458-62.
4. Carr RJ, Green DM. Multiple odontogenic keratocysts in a patient 
with type II (mitis) Ehler-Danlos syndrome. Br J Oral Maxillofac Surg 
1988;26:205-214.
5. Ferreira O, Cardoso CL, Alvares Capelozza AL, Yaedú RYF, da 
Costa AR. Odontogenic keratocyst and multiple supernumerary teeth 
in a patient with Ehlers-Danlos syndrome—A case report and review 
of the literature. Quintessence Int 2008;39:251-256.
6. Connor JM, Evans P, Goose DH. Multiple odontogenic keratocysts 
in a case of the Noonan syndrome. Br J Oral Surg 1982;20:213-216.
7. Yamashita H, Fujitab S, Ikedab T, Asahina I. Multiple odontogenic 
cysts in a patient with Neurofibromatosis–Noonan syndrome. J Oral 
Maxillofac Surg Med Path. 2016;28:51–54.
8. Krimmel M, Reinert S. Multiple odontogenic keratocysts in men-
tal retardation-overgrowth (Simpson-Golabi-Behmel) syndrome. Br J 
Oral Maxillofac Surg 2000;38:221-3.
9. Bree AF, Shah MR for the BCNS Colloquium Group. 2011. Con-
sensus statement from the first international colloquium on basal cell 
nevus syndrome (BCNS). Am J Med Genet. Part A 155:2091-2097.
10. Gupta SR, Jaetli V, Mohanty S, Sharma R, Gupta A. Nevoid basal 
cell carcinoma syndrome in Indian patients: a clinical and radiological 
study of 6 cases and review of literature. Oral Surg Oral Med Oral 
Pathol Oral Radiol. 2012;113:99-110.
11. Boyne PJ, Hou D, Moretta C, Pritchard T. The multifocal nature of 
odontogenic keratocysts. J Calif Dent Assoc. 2005;33:961-5.
12. Wood NK, Goaz PW, Jacobs MC. Multiple separate well defined 
radiolucencies. In: Wood NK, and Goaz PW, eds. Differential diag-
nosis of oral & maxillofacial lesions. 5th edn, Delhi, India:Mosby & 
Company, 1997:382-4.
13. Avril L, Lombardi T, Ailianou A, Burkhardt K, Varoquaux A, Sco-
lozzi P, et al. Becker M. Radiolucent lesions of the mandible: a pa-
ttern-based approach to diagnosis. Insights Imaging. 2014;5:85-101.
14. Narsapur SA, Choudhari S, Warad NM, Manjunath S. Non-syndro-
mic multiple odontogenic keratocysts associated with dental anoma-
lies: A report of unusual case and its management. J Indian Acad Oral 
Med Radiol 2015;27:268-72.
15. Lo Muzio L, Nocini P, Bucci P, Pannone G, Consolo U, Procaccini 
M. Early diagnosis of nevoid basal cell carcinoma syndrome. J Am 
Dent Assoc 1999;130;669–74.
16. Hammannavar R, Holikatti K, Bassappa S, Shinde N, Reddy 
M, Chidambaram YS. Multiple, multifocal odontogenic keratocysts 
in non-syndrome patient: a case-report. Oral Health Dent Manag. 
2014;13:189-93.
17. Gupta A, Suvarna S, Khanna G, Sahoo S. Recurrence of keratocyst 
in nevoid basal cell carcinoma syndrome: A major diagnostic dilemma 
for clinicians. J Can Res Ther 2013;9:543-4.
Conflicts of Interest
The authors have declared that no conflict of interest exist.
